Abstract. Acting in markets characterized by a growing demand, organizations need to manage their human resources effectively and nowadays recognize that human resources (HR) are key elements to obtain success. In fact, organizations, by looking for operation optimization, have interest in enhancing the performance of human resources through systematic appraisals, by collecting and using information from individual and team performance. In the context of information technology/information systems (IT/IS) projects, the research that focuses on HR performance appraisal is scarce. To help fill this gap this paper presents a review of sources on performance information, which are applicable to these kind of projects.
Introduction
Organizations need to enhance the performance of their human resources by conducting an effective and efficient management of those resources. In this context, the performance evaluation is emerging as an important component of the human resources management activity, bringing together different approaches and methods, which might contribute to improve the performance of organizations. With the evolution of human resource management, it has become clear that human performance needs not only to be planned regarding organizational objectives, but also to be assessed and oriented to achieve those objectives.
The appraisal of human resources performance is thus fundamental in virtually all projects and organizations, and the case of Information Technologies/Information Systems (IT/IS) projects is no exception. These projects "have maintained an unfortunate reputation when it comes to success", since most of them exhibit serious problems in terms of meeting the scope, the time or the budget [1] . The success of IT/IS projects depends on rigorous project management processes in which aspects such as, the involvement of top management and customers, the definition of clear objectives and requirements, an effective management of human resources, among others, are critical [2] .
Although everyone recognizes that the performance appraisal is essential to the management of human resources and a key aspect to the success of organizations and projects, there is not much research work with focus on the particular case of IT/IS projects. Aiming to contribute to fill this gap, this paper reviews sources of performance information, which may be successfully applied in IT/IS projects.
In the next section, we discuss the importance of performance evaluation. The third section describes the different types of IT/IS projects. In the fourth section, we present several sources on performance information identified in the literature. Finally, some concluding remarks and future work ideas are presented.
The importance of performance appraisal
The performance appraisal is a measurement and systematic comparison of individual, group and organizational variables, supported in a framework of skills and/or pre-defined objectives. Performance comes from the competencies (knowledge, experience and attitudes) inherent to the individuals, from their personality, their motivation, interpersonal relations, the work environment and the characteristics of projects and organizations [3] .
Ultimately, performance is the result of work [4, 5] and the appraisal aims to diagnose, evaluate and improve gradually such performance [6] . Performance appraisal intends to always answer two questions [7] : "what things are not going as they should?" and "what things need to be improved?".
In organizations it is usual to implement performance measurement processes to assist, at the organizational level, in administrative decisions (e.g., definition of remunerations, promotions, compensations, transfers and dismissals) and, at the individual level, to allow people to recognize the assessment that is made about their performance (positive or negative), but also to allow the evaluator to advise the employee regarding his improvement. This evaluation process may confirm the quality of the recruitment and the process of employee selection, and allows to verify the effectiveness of paid training, and to improve the team and the organizational environment [4, 8] .
Performance evaluation should be carried out with particular caution, since employees dissatisfied with the results of their assessment processes may leave the organization. The turnover of human resources involved in IT/IS projects may represent a loss of valuable knowledge and organizational experience, accumulated over the years, with direct and immediate implications in projects where such resources are involved. This fact also implies the appearance of new costs associated with the recruitment and training of replacement personnel, probably delaying the completion of projects [9] . The successful implementation of the evaluation processes requires the commitment, the involvement and the active participation of all stakeholders, implying a process of communication, openness, and orientation to improvement, being necessary that all stakeholders receive continuous feedback about their performance [10] . The performance evaluation is mostly associated to measuring processes. To implement a performance evaluation process it is necessary to reflect carefully on the objectives to achieve and the procedures to follow, defining when, who and how to intervene in the evaluation [11] . The performance appraisal process should be based on the close proximity of the appraiser and the assessed: this proximity enables a better performance appraisal and provides a fast and effective feedback to the assessed [5] .
Information Technology/Information Systems Projects
There have been increasing levels of investment in IT/IS by organizations over the last few years, implying significant changes in the way of doing business [12, 13] .
There are several types of IT/IS projects intended to respond to the different needs of organizations [14] . Cadle & Yeates [15] typify IT/IS projects in eight categories, namely: software development; outsourcing; consultancy and business analysis assignments; system enhancement; disaster recovery; infrastructure implementation; package implementation; systems migration projects.
Software development arises from the need to build software applications (e.g., Web applications [16] . In this type of project skills are required to analyze, specify, build, test and implement new software for customers. On the one hand, products may be developed based on an idea or a need recognized in the market, in which the products are developed to prospective clients that are unknown until the product is marketed (called Commercial off-the-shelf software development). On the other hand, software can be developed according to the specific needs of each client (custom software development). Software development projects can be performed internally (insourcing), externally (outsourcing) using a contractor to provide the software, or by both internal and external teams (selective sourcing) [17] .
The consultancy and business analysis assignments projects arises from the need to investigate a business problem or propose solutions using IT/IS. This type of project typically involves activities such as the analysis of the technological and/or organizational system (as the object of intervention), and the definition of the As-Is situation, in order to further identify and present possible improvement aspects taking into account the best business practices (Ought-To-Be situation). Finally, the processes are validated with the organization's management in order to define their further implementation (To Be situation).
The system enhancement and disaster recovery projects have their origins in the need to repair, improve or add functionality to a system to meet (new) market requirements, or to comply with new law and regulation standards, for example and, typically, the team's effort is to maintain and support existing systems. If the team has to improve and develop new features, one of the difficulties that arises is to keep the existing system in operation while adding improvements/features, since there is the risk of damaging existing well-functioning system components.
Infrastructure projects emerges from the need to introduce or replace hardware. The entire life-cycle of these types of projects is similar to the life-cycle of a software development project.
The package implementation projects arises from the need to implement configurable commercial software products. Today, organizations acquire integrated management systems (commonly known as Enterprise Resource Planning -ERP systems), in the form of commercial packages, to support most of their processes [13] , to manage their resources (materials, people or equipment) and integrate existing information systems into a single system. The evolution of technology has changed the way new information systems are developed -from the traditional custom development solutions to the aggregation of off-the-shelf, ready to use components, thus, significantly reducing costs and development times. In these type of projects, it is common to execute activities such as the consulting and analysis of business processes, configuration/parameterization of the systems and the development/adaptation of parts not covered by the software package.
System migration projects are necessary when the current systems are no longer supported or supportable. The activities necessary to perform these projects are to define the strategies to be adopted for the implementation and the conversion of data (in case it is needed), training the end-users and putting the new system in operation.
Sources of performance information
Given the importance of IT/IS projects, it is essential, as in other areas, the implementation of systematic processes of human resources performance assessment. In this section, we present various sources of performance information, which can be applied to IT/IS projects.
It is essential to define who should participate in the HR performance appraisal process. Usually, the appraisal by Supervisor (downward assessment) is the most widely used in organizations. However, it is important to avoid implementing an HR performance appraisal in a superficial way and with a one-side only perspective. Thus, many times there is a need to use other sources of HR performance appraisal for IT/IS development projects.
In Fig. 1 , the main sources of performance information are identified, which are described in the following sections. 
Supervisor
Generally, organizations legitimize the Supervisor to appraise their Subordinate. Fig.  2 illustrates the assessment by the employee's immediate Supervisor (downward assessment).
This source is relevant for administrative purposes (e.g., definition of salary range, promotions, demotions, transfers, layoffs and assignment of bonuses) and continues to be, in many organizations, the only HR performance appraisal source of information. Usually, the Supervisor has more information about the Subordinate's performance, because the Supervisor defines and manages with the Subordinate the goals to be achieved, and the Supervisor is responsible to advise and to support the Subordinate to facilitate the execution of their tasks [18] . This HR performance information source is a one-side only perspective and this appraisal is more prone to errors, because other performance appraisal perspectives are missing. This performance appraisal scenario becomes particularly complex when the assessed functions are interdependent. 
Subordinates
The assessment by Subordinates is presented in Fig. 3 . Also known as "upward assessment", it is an appraisal carried out by Subordinates to report the performance of the Supervisor, in terms of communication skills, provision of correct resources for achieving the goals, guidance and motivation, etc. [18] . This scenario is not so much used because employees do not know exactly their Supervisor's tasks and responsibilities, or Subordinates may not make a true and sincere appreciation of the performance of his Supervisor because Subordinates could be afraid of negative consequences that may arise (in the case of unfavorable appraisal). Another limitation arises from the fact that this appraisal source possibly removes legitimate power in leadership. Therefore, directly observable behavioral aspects should be evaluated, such as the way the Supervisor performs its function and the relationship between Supervisor, Subordinates and teams.
In such cases, the assessed (the supervisor) should only receive information about the average of assessments carried out by subordinates, resulting in confidentiality of information. This appraisal scenario requires greater interaction among stakeholders, reinforcing team spirit and promoting the improvement of supervisor performance. 
Top Supervisor
In the assessment by the Top Supervisor (downward assessment), depicted in Fig. 4 , the Supervisor of the appraiser (denominated Top Supervisor) may be involved by two different ways in the performance appraisal process. On the one hand, he can be involved by giving their approval on the appraisal made by his Subordinate (Supervisor). On the other hand, he can directly carry out the appraisal. Typically, this assessment occurs when the organization intends to compare employees for administrative purposes, e.g., to identify potential candidates for a promotion [19] . This scenario avoids the occurrence of leniency error (this arises when the appraiser is very biased to classify the assessed above the midpoint of the appraisal scale) and severity (minimizing the possibility of the assessed to be penalized or favored, due to the fact that its appraiser would be more or less severe).
However, the Top Supervisor could be unaware of the assessed work, because the Top Supervisor is not in direct contact with the assessed. This can enhance the mistake of "first impression" and "personal projection (this error occurs when the appraiser tends to do a performance appraisal as his similarity or the similarity of someone he knows)". 
Self
The self-assessment, as illustrated in Fig. 5 , allows the employee to do a self-appraisal in order to inform their strengths and weaknesses [20] . It is used for development purposes and for combination with other performance sources, in order to overcome performance appraisal errors. The self-appraisal enables the involvement of the employee in the performance appraisal process, ensuring the identification of his own capabilities, needs, individual goals and aspects to improve, and allows to establish plans of action and re-establish goals for the future. Generally, this could increase the possibility of the employee to accept the performance appraisal results, and the perception that he is treated with dignity and respect. However, employees can exaggerate and overvalue their performance (or even minimize or undervalue their performance) enhancing conflicts between appraiser and assessed due to disagreement with the performance appraisal given by the first, and this may call into question the relationship between the employee and his supervisor. Therefore, the self-appraisal should be validated with rigorous and objective data regarding the performance of the assessed. 
Peers
Peer assessment is used for development purposes and consists of teammates performance appraisal (colleagues from same work area or having the same hierarchical level) and be assessed by them, because all work closely together and are in a privileged position to observe each other's performance (see Fig. 6 ).
This source of information is especially used in situations where teamwork is dominant and when it has a high degree of interdependence between tasks to be performed. One of the advantages of peer appraisal comes from the circumstance of teammates having more opportunities to contact and watch each other than supervisors. This enables the gathering of information about contribution, behavior and relationship of the assessed in the team. However, there is the possibility that the assessed will not be very receptive to be criticized by colleagues and will not have a good reaction to results of the peer appraisal. Another limitation is due to the fact that there could exist relations of friendship or rivalry between the assessed and their peers, which may distort the results of the appraisal. Therefore, the peer appraisal should be introduced with caution so to not create incompatibilities between teammates, neither distort the appraisal results [18] . 
360º
Also known as "feedback from multiple sources", 360-degree Evaluation is used for development purposes and is characterized by being made an appraisal of all employees that maintain some interaction with the assessed employee, as depicted in Fig. 7 . Thus, the appraisal refers to an individual involved in a general context and spans multiple perspectives due to the project participation of supervisors, colleagues, subordinates and stakeholders. The appraisal is done in a circular fashion (all are appraisers), hence the designation of the 360-degree Evaluation.
The employee is assessed by all the people who affect and are affected by their performance in the organization, and the appraisal results are confidential, i.e., the employee is unaware of who assessed him and only has access to the final appraisal results of his performance.
It enhances the improvement of employee performance, identifying which aspects of the performance need to be improved, and also enhances employee awareness about what behaviors are valued by the organization. This type of appraisal increases objectivity (due to the use of various perspectives) and the amount of information about performance aspects observed by stakeholders, which means that many difficulties are overcome and distortions are corrected due to the use of multiple sources [21] . However, there are some limitations associated with this appraisal scenario, namely: negative reactions due to the implementation of an appraisal of this nature due to requiring feedback from multiple sources; disagreements between the various appraisers about the assessed, this can be understood as an indicator about reliability of the appraisal performance; disagreements can generate distrust about the appraisal process and promised anonymity; disagreements due to appraisal anonymity enabling appraisers to conspire in giving an inadequate appraisal; and the performance appraisal process is very complex, time consuming and expensive [22] .
In fact, in order to make the 360-degree Evaluation, a new perspective was included recently, in which the "external consultant" role emerges with the goal of analyzing the results of the applied performance appraisal tools, preventing the emergence of appraisal errors and enhancing confidence in the appraisal process. This variant of the 360-degree Evaluation is denominated the 450-degree Evaluation [23] .
To a more complete performance appraisal, these sources can also be combined with sources of other nature as, for instance: evaluation of work deliverables; project management reports; benchmarks; etc. 
Conclusions
There are several sources of information for human resources performance appraisal, including Supervisor (downward assessment), Subordinates (upward assessment), Top Supervisor (downward assessment), Self (self-assessment), Peers (peer assessment), 360-degree Evaluation and Other sources. Matching the use of appropriate performance appraisal tools with the goals of a project, in a given context, enables the collection of relevant information and act to optimize the HR performance.
These different sources are applicable to IT/IS projects, however there is scarce research in IT/IS field with focus on this subject. To help fill this gap this paper discusses the importance of performance appraisal in IT/IS projects and carries out a review of the main sources of appraisal.
This work also proposes new subjects for future research since there are several questions that justify the search for answers such as, "how often should a performance appraisal be done during a project?", "what techniques of performance appraisal should be used?", "what kind of feedback is more useful to subordinates?", "do IT/IS projects require the use of different appraisal approaches?", among others.
The work presented in this paper can be useful for researchers, for project managers and for organizations, since it describes, in a structured way, different sources of information that can be useful for performance appraisal in IT/IS projects.
